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MBOY «Cpeansisi 001meodopazoBareibHas mKojaa Ne 5y

KonTpoubHO - usmepureabubiii MaTepuas (KUM)
JJIS IPOBeIeHH S IPOMEKYTOYHOM aTTecCTalluu
no ®U3UKE
8 kiacce
1. Haznayenne KUM

Hacrosimmit KMM npenHazHadeH Jisli TPOBEACHUS MPOMEXKYTOUHOU
aTTeCTaluM 1o pU3MKe B 8 KJ1acce ¢ IeNIbI0 OCYIIECTBICHUS MOHUTOPHUHTA YPOBHS
M KadecTBa TMOJTOTOBKH OOYyYaloImMXCsl B COOTBETCTBUU C TPEOOBAHUSIMHU
dbenepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB MU (eaepaibHbIX

OCHOBHBIX 00111€00pa30BaTEIIbHBIX MPOTPAMM.

2. JIoKyMeHTBI, onipeessiionue coaep:xxkanne KUM

Conepxanue MPOBEPOYHOM palbOThI OMpeeNsieTcss Ha OCHOBE TpeOOoBaHUM
denepanbHOTO TOCYJApPCTBEHHOTO OOpa30BaTENBbHOTO CTaHAapTa OCHOBHOTO
oOmiero o0pa3oBaHMsl, YTBEPXKIEHHOTO MPHUKa30M MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 (3apeructpupoBan MUHHUCTEPCTBOM
foctuniun  Poccuiickoit @enepanuun  05.07.2021 Ne 64101) u  denepanbHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs, YTBEPKICHHOM
npukazoM MunuctepctBa npocsenieHus: Poccuiickoit ®@enepanuu ot 18.05.2023

Ne 370 (3apeructpupoBan MunucTepcTBOoM rOcTUIMU Poccuiickoin denepanuu
12.07.2023 Ne 74223).

3. Conepxanue KUM
3.1 Crpykrypa KUM

[IpoBepounasi paboTa COCTOMT M3 JBYX HacTedl M BkiIro4yaeT B cebs 10
3alaHUM — MO S 3aIaHUM B KAKJIOM YaCTH, KOTOPBIE PA3JINYAIOTCS IO CONEPKAHUIO U
IIPOBEPSAEMBIM TPEOOBAHUSIM.
3amanusa 1-3, 6, 8 u 9 Tpebyror kparkoro orBera. 3amganus 4, 5, 7 u 10
MPEANoIaraloT pa3BepHYTYIO 3alIMCh OTBETA UK PEIICHHUS.

3.2. Koaudukarop mnpoBepsieMbIX 3JI€MEHTOB  COAEPXKAHUA H
TPpeOOBaAHUN K YPOBHIO MOATOTOBKH 00y4aK0IUXCH

Komudukatop mnpoBepsieMbIX 3JIEMEHTOB COJEpKaHUs W TpeOOBaHUM K
YPOBHIO TOJTOTOBKM OOydalomuxcss 8 KJIaccoB MO Y4YeOHOMY MpeaMeTy
«Dusuka» (6a30BbIM ypOBEHB) CHOPMUPOBAH C UCIOJIB30BAHUEM Y HUBEPCAIHLHOTO
KoAU(pUKAaTOpa pacHpeleeHHbIX TI0 KjaccaM MpOBepsieMbIX TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIEr0

o0pa3oBaHMsI U DJIEMEHTOB COJACpKaHUA MO (U3HKE, pa3pabOTaHHOTO Ha OCHOBE
tpeboBanuit PI'OC OO0 u ®OIT OOO0.



Ilepeyens MpoBepsieMbIX 3JIEMEHTOB COIEPKAHUS

Kox IIpoBepsiemMble 3J1eMEHTHI COJIeP:KAHNS

1 TenjioBble sIBJIeHUSA

1.1 OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHHUS
BelecTBa. Macca u pazMepsl MOJIEKyJ1. ONbIThL, TOATBEPKIAIOLINE
OCHOBHBIE TMTOJIOKEHUS MOJICKYJISIPHO- KHHETHUECKON TEOPHH

1.2 Mojenu TBEpAOTo, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIlIeCTBA.
Kpucraminueckue u amopdHbie Tena

1.3 OObsicCHEHUE CBOMCTB Ta3oB, JKUJIKOCTEH W TBEPIBIX TET HAa OCHOBE
0JIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpUH

1.4 CmaumnBaHKe U KalWJUISIPHBIC SIBJICHUS

1.5 TernmoBoe pacIMpeHue U CKaTHe

1.6 Temnepatypa. CBs3b TEMIIEpaTYPhl CO CKOPOCTHIO TETIJIOBOTO JIBUKCHHS
JaCTHIT

1.7 BuyTtpenusis sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEW JHEpPruu:
TeIUIoNepeaya U CoBepuIeHHe paboThl

1.8 Buibl Temionepeiadu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYUCHUE

1.9 KonnuecTBo TEIIOThL. Y IeJdbHas TEII0EMKOCTh BELLIECTBA

1.10 TernooOMeH U TENI0OBOE paBHOBECHE. Y paBHEHUE TEIIOBOIO OajiaHca

1.11 [[naBneHue 1 OTBEpACBAaHUE KPUCTAIUTMYECKUX BEIIECTB. Y IeTbHas
TEIJI0TA TJIABJICHUS

1.12 [lapooOpazoBanue u KOHJICHCAIHI. Hcnapenne. Kunenue.
YaenebHas TemioTa napooOpa3oBaHMs. 3aBHCHUMOCTb TEMIIEpaTypbl
KHUIICHUS OT aTMOC(EPHOTO aBICHUS

1.13 BiiaxxHOCTh BO3/1yXa

1.14 OHeprus TOIJIMBA. Y IeJbHas TEIIOTa CrOpaHus

1.15 [lpuHmuner  paGoTel  TeruoBblx  jaurateneit  KIIJI — temmoBoro
nBuratessi. TerioBbie IBUTaTEIN U 3aIIUTa OKPYKAIOIIEH CpeIbl

1.16 3aKOH COXpaHEHUs U IPEBPALECHHUS SHEPTUHU B TEILIOBBIX MPOLIECCAX

1.17 I Ipaxmuueckue pabomul

OnbITEl IO OOHAPYKEHUIO NEUCTBUSI CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA caxapa.
OnbITEI TI0 HAOJIOJICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U
TBepAbIX Tel. OnpeneneHue TaBIeHUs BO3IyXa B Oa/UIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUA BO3AyXa OT €roQ
00beMa 1 HarpeBaHUS WM OXJIaXKICHUS.

[IpoBepka THMOTE3bl JIMHCHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKQ
PKUIKOCTH B TEPMO- METPUUYECKOUN TPyOKe OT TeMIlepaTyphl.
Habnronenne wm3MEHEHHs BHYTPEHHEW HHEPTUM Teja B PE3yJIbTare
Terionepeayn U paboThl BHEIITHUX CHIT.

WccnenoBaHue sBICHUS TETUIOOOMEHA TIPH CMENIMBAHWU XOJIOJHOW U
ropsiueit Bosibl. OnpeiesieHre KOJIMYeCTBa TeIIOThI, OTYYeHHOTO BOAOM

[MpU TETJI000MEHE C Harp€TbiM MCTAJJIMYCCKUM LMUJIMHAPOM.




Onpenenenue yaeiabHOM TEIUIOEMKOCTH BellecTBa. lccnenoBaHue
[poLiecCca UCTIAPEHUS.

OrnpeneneHre OTHOCHUTEIBHON BIAXKHOCTH Bo3ayxa. OnpeneneHue
YJEIbHOM TEMJIOTHI IIJIaBJICHUSI JIbJIa

1.18 Qusuueckue s61eHUsT 6 Npupooe: TOBEPXHOCTHOE HATSIKEHHE U
KalmWUISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAILIBI B MPUPOJIE, U3ITYUCHUE
Connila, 3aMep3aHie BOJIOEMOB, MOPCKHE Opu3bl; 00pa3zoBaHUE POCHI,
TyMaHa, MHesl, CHera

1.19 Texuuueckue ycmpoicmea: KallWULIPbl, TPUMEPHI  UCIOJIh30BAHUS
KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETp, NAaTYUK TEMIIEpaTypbl, TEPMOC,
CHUCTEMa OTOIUICHHWSI JOMOB, THUTPOMETPBI, TICUXPOMETp, TapoBas
TypOWHA, ABUTATE]Ib BHYTPEHHETO CTOPaHUs

2 DJIeKTPpUYeCKHEe 1 MATHUTHBIE SIBJICHHUSI

2.1 DJIeKTpU3anus Teil. J[Ba poaa 3JIeKTPUYECKUX 3apsIOB

2.2 B3auMozeiicTBue 3apseHHbIX Ted. 3akoH KysaoHa (3aBUCUMOCTb CHIIbL
B3aMMOJICHUCTBHS 3apsDKCHHBIX TEJ1 OT BEJIMYMHBI 3apSIIOB M PACCTOSHUS
MEXIY TeJIaMu)

2.3 DnexkTpudeckoe noje. HanpsskeHHOCTh anekTpudeckoro nosist. [puHiun
CYNEPIIO3UIINH YICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

2.4 Hocutenu »IeKTpUYECKUX 3apsijioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN
3apsa. Ctpoenue atoma. [IpOBOTHUKY U AMAIIEKTPUKH

2.5 3aKOH COXpaHEHHSI PICKTPUUECKOTO 3apsaa

2.6 OJIEKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHMS AJEKTPUUECKOTO TOKA.
M CTOYHMKY TTOCTOSTHHOTO TOKA

2.7 JIeficTBUS DJIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIEKTPUUYECKUN TOK B KHUJIKOCTSIX M razax

2.8 DiekTpuueckas nenb. Cuia Toka. DIEKTPUIECKOe HapsKeHUE

2.9 CompoTHBIICHHE TTPOBOIHUKA. Y IETHHOE COMPOTHUBIICHUE BEIIECTBA

2.10 3axoH Oma /15 ydacTka Lenu

2.11 [TocnenoBaTenbHOE U NApALICIBHOE COSTMHEHHUE MPOBOIHUKOB

2.12 PaboTa 1 MOIITHOCTH ANEKTPUIECKOTo ToKa. 3akoH J[xoyins — Jlena

2.13 ONEKTPUYECKUE IeMM W TMOTPEOUTENN DICKTPUYECKOW DHEPrUM B
obiTy. KopoTkoe 3ambikanue

2.14 IlocTostHHBIE MarHUTHI. B3anMoiecTBrEe ITOCTOSHHBIX MAarHUTOB

2.15 MarauTtHoe nojie. MarHuTHoOE 1oJie 3eMJIM U €ro 3HaYeHue IS )KU3HU Ha
3emuie

2.16 OnbiT Opcrena. MarouuTHoe moJie 3JIeKTpUYecKoro toka. [IpumeHeHue

DJICKTPOMAIrHUTOB B TCXHUKC




2.17

JlelicTBUE MarduTHOTO OJIA Ha MPOBOJHUK c TOKOM.
DJIEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA. Hcnonb3oBanue
PJIEKTPOIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

2.18

Oneitel @apaznes. SIBiaeHue 37A€KTPOMArHUTHONM HMHIYyKUMH. [IpaBuio
Jlenua

2.19

Onexktporenepatop. CrocoObl MOJMy4YEHUs DJIEKTPUUYECKOW DHEPrumu.
DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU

2.20

I Ipaxmuueckue pabomoi

OneITel 1O HAOMIOACHUIO DJJIEKTPU3ALMU Tel HUHAYKUUEH U Ipy
CONIPUKOCHOBEHUH. McciaenoBanue NEHCTBUA JJIEKTPUUYECKOTO IOJS HA
MPOBOAHMKK U AmdJekTpukud. COopka U TpoBepKa  padOTHI
PIEKTPUYECKON LIENU ITOCTOSTHHOTO TOKA.

M3MepeHne u peryJIMpoBaHUE CHIIbI TOKA. Mi3MepeHne u peryJmpoBaHue
HaIpsKCHUS.

VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIAYIIETO 4E€PE3 PE3UCTOP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTpUPYIOLIME 3aBUCHUMOCTD AIEKTPUYECKOTO
COIIPOTHUBJICHUS MPOBOJHHMKA OT €r0 JUIMHBI, IUIOLIAAU IIOIEPEYHOTO
ceyeHus U Marepuaia. IIpoBepka npasuia CIOKEHUs HAIPSOHKEHUN NPpU
[10CJIEI0BATEIIBHOM COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia Ui CHJIBI TOKA IIPU IAPAIUICIBHOM COEAUHEHUU
pe3uctopoB. OmpeneneHue padOThl ANEKTPUYECKOTO TOKA, HIYILIETO
4gepes3 pe3UucTop.

OnpenencHre MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEISAEMOW HA
pesucrope. MccinenoBaHne 3aBUCHMOCTH CWJIBI TOKA, MAYLIETO 4epe3
ITaMITOYKY, OT HAIIPSKEHUS HA HEM.

Onpenenenue K111 narpesarens.

MccnenoBane MarHuTHOTO B3aUMOJICUCTBUS ITOCTOSTHHBIX MAarHUTOB.
M3ydyeHue MarHUTHOIO TMOJ1 IIOCTOSHHBIX MArHUTOB IIPU  MX
00BbEIMHEHUH U pa3jenieHuu. VccnenoBanrue AEMCTBUS 3IEKTPUUECKOTO
TOKA HA MArHUTHYIO CTPEIIKY.

OnbITBl, JEMOHCTPHUPYIOIIME 3aBUCHMOCTh CHJIBI B3aUMOJIEUCTBUS
KAaTyIIKd C TOKOM M MarHuTa OT CUJIbl TOKA W HAalpaBJCHUsS TOKA B
KaTYILKE.

M3ydyenue AEHUCTBUSA MArHUTHOIO IIOJIE HAa TNPOBOJHHMK C TOKOM.
KoHcTpyrpoBaHue U U3y4eHUe paboThl AIEKTPOJBUTATENS.

N3mepenne KII/I anekTpoaBuratesibHOW yCTaHOBKH.

OmnbITEI 10 MCCIECOOBAHUIO SBJICHHS SJIEKTPOMArHUTHOW WHIYKIMU:
MCCIICOBAHNE W3MEHECHHI 3HAYEHWs W HAIPaBJICHUS HHIYKIMOHHOTO
TOKa

2.21

Qusuueckue a61eHUs 8 Npupooe. ICKTPUUECKUE SBIICHUS B aTMocdepe,
DIIEKTPUYECTBO KUBBIX OPTaHW3MOB, MarHUTHOE Tojie 3eMuid, Apeud
MOJIOCOB, POJIb MAarHUTHOTO TOJISL ISl KU3HM Ha 3emiie, MOJIIPHOE
CUSIHHE




2.22

Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIEpMeTp, BOJIBTMETD,
peocTaT, CUETYHK OJJIEKTPUUYECKOM DHEPTUU, 3IEKTPOOCBETUTEIHHBIC
npuOopHI, HarpeBaTeyIbHbIE AIIEKTPOTIPUOOPHI (npumepsr),
DIIEKTPUYECKUE TMPEJOXPAHUTENH, IJIEKTPOMATHUT, SJEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, TCHCPATOP NOCTOAHHOI'O TOKA

IlepeueHb npoBepsieMbIX TPeOOBAHUIT K MeTANPeIMETHBIM pPe3yJibTaTamM
OCBOEHHSI OCHOBHOI 00pa30BaTeJbHOI NMPOrpaMMbl OCHOBHOI'O 00111€r0

oOpa3oBaHus
Kon IIpoBepsieMble TpeOOBaAHNS K MeTallpeIMETHBIM pe3yJibTaTaM
NpoBepPsieMOr | 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0
0 TpeOOBaAHUSA 001ero odopasoBanus
1 Ilo3naBaTeabHbIe YY ][
1.1 bazoevie nocuueckue oeiicmeus

1.1.1 BBIABIATh U XapaKTEpPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKH OOBEKTOB
(s1BIICHUIA)

1.1.2 YcraHaBnMBaTh — CYIIECTBEHHBIM — MpU3HAK  KilacCUUKAIINH,
OCHOBaHMS i1 00OOIEHUS U CPABHEHUSI, KPUTEPHUH MTPOBOJUMOTO
aHaIM3a

1.1.3 C ydeToM NpeJIOKEHHOW 3a/lauyd BBISBISATh 3aKOHOMEPHOCTH U
MpOTUBOpPEYMsT B  paccMaTpuBaeMbiX  (¢akTax, JaHHBIX U
HAOIIOICHUSIX; npeaiarath KpUTEPUU TUTST BBISIBJICHUS
3AKOHOMEPHOCTE WM  MPOTUBOPEYMI;  BBIABIATH  JAECPUIIMTHI
nH(pOpMaIK, JTaHHBIX, HEOOXOAUMBIX IJIsi PEIICHUs
[IOCTABJICHHOW 33J1a4u

1.14 BbISBISIT TPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU W3YYECHUU SBICHUHA U
POLIECCOB

1.1.5 Jlenath BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIFOUeHHUM, yYMO3aKIIOUEHUH MO aHaJIOTuH; (OpMyIHpOBATH
TUIIOTE3bl O B3AMMOCBSI3SIX

1.1.6 CamMoCTOSITEIbHO BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3anauu
(cpaBHUBaTh HECKOJIbKO BapHaHTOB peIIeHHUs, BHIOMpaTh Haunbojee
MOAXOJSIINNA ¢ YIETOM CaMOCTOSITEILHO BbIICICHHBIX KPUTEPHUER)

1.2 bazoevle uccnedosamenvckue oeiicmeus

1.2.1 Mcnonb30BaTh BOMPOCHL  KAaK MCCIEAOBATEIBCKUNA HWHCTPYMEHT
MO3HAHUS

1.2.2 [IpoBOMUTH TIO CaMOCTOSITEIPBHO COCTABJICHHOMY TUIaHY OIIBIT,
HECJIOKHBIN (DU3UYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIICIOBAHUE
(bHU3UICCKOTO SBJICHUS

1.2.3 OneHnBaTh MPUMEHUMOCTH H  JOCTOBEPHOCTh  HMH(OpPMAIIUH,

[MOJIyYEHHOM B XOJI€ UCCIEN0BaHUS (IKCIIEPUMEHTA)




1.2.4 CamMocToATenbHO (OpPMYyIUPOBATH OOOOLIEHUS W BBIBOJBI IO
pe3ysbTaTtaM MPOBEICHHOTO HAOIIOACHHUS, OTbITA, UCCICTOBAHUS
1.2.5 [IporHo3upoBaTh BO3MOKHOE JajibHEMIIEEe pa3BUTHE IIPOLIECCOB,
COOBITUI U UX TIOCTIEICTBUS B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYALIUAX;
BbIIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSIX U
KOHTEKCTaX
1.3 Paboma c ungpopmavuei
1.3.1 [ [pyMEHATh pa3InYHbIE METObI, HHCTPYMEHTBI U 3aIPOCHI IIPU TOUCKE
1 0TOOpEe MHPOPMAILIMU WM JAHHBIX C YYETOM IPEIOAKEHHON YIEOHOM
(u3nyeckoi 3a1aun
1.3.2 AHanu3UpoBaTh,  CUCTEMATHU3UPOBaTh M  HMHTEPIPETHPOBATH
MH(POPMAIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHUS
1.3.3 CaMOCTOSTENBHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpEACTaBICHUS
MHPOpPMALlMU U WUTIOCTPUPOBATH PEIIAEMBbIE 33/a4d HECIO0KHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU rpadUKoi U MX KOMOMHALUAMU
2 KommynukatuBHbie YY /]
2.1 Obwenue
211 BbIpakaTh CBOIO TOUKY 3p€HUS B MUCbMEHHBIX TEKCTAX
3 PerynasituBabie YY /|
3.1 Camoopzanuzayusn
3.11 BbIABISITE TpoOJeMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TPEOYIOIMUX JIs peIeHHs] (PU3UMUECKUX 3HAHUM
3.12 OpHUEeHTHPOBATHCA B PA3IMYHBIX MMOAXO0AAX MPUHATHS PEIICHUIN
3.1.3 CaMOCTOATEIHHO COCTABIIATH AITOPUTM pELIeHUS (PU3HUUECKOn
3a/la4y¥ C yYeTOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh
[IpeAJIaracéMble BApUAHTHI PEHIEHUI
3.14 [TpoBoUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE
3.2 Camoxkonmpons
3.2.1 JlaBaTh OLIEHKY CUTYyAallMH U MIpeJjiaraTh MiaH ee N3MEHEHUS
3.2.2 OOBSACHAT, TPUYUHBI JOCTHXKEHUS (HETOCTHUKEHHUS) PE3yJbTaTOB
NesTeNbHOCTH, AaBaTh OIEHKY MPUOOPETECHHOMY OTIBITY
3.2.3 BHOCUTP KOpPpPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX]
00CTOSITENTECTB, MU3MEHUBIIMXCS CUTYallUN, YyCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIMX TPYAHOCTEN
3.24 OLeHNBaTh COOTBETCTBUE PE3YNIbTATA LIENH U YCIOBUIM
3.4 Ilpunamue ceosn u opyzux




34.1

3aJlad WJIK B YTBCPIKICHUAX Ha HAYUHBIC TCMbI

[lpu3HaBaTh CBO€ MpPaBO Ha OMIMOKY MpPU PEHICHUH (PUBNYECKUX

3.3. Pacnpenenenue 3ananuii KM 1no ypoBHIO CJI05)KHOCTH

IIpoBepsiemble TpeOGOBaHMS (YMEHMS)

YpoBeHb
CJI0KHO-
CTH

Makcu-
MAaJIbHbIH
0aJ1 3a
BBLITOJIHE-
HHe
3ajJaHusA

Pemate 3amauu, UCHONB3YsS (PU3MUECKHE 3aKOHBI (3aKOH
OMma nmns yuyactka 1enu, 3akoH JDkoyns — Jlenma) u
bopMysbl,  CBs3BIBAIONIME  (DU3MYUECKUE  BEIIMYUHBI
(KOMMYECTBO  TEIUIOTHI,  TeMIeparypa,  yIeTbHas
TETUIOEMKOCTh BEIIECTBA, yAENbHasl TEIJIOTa TUIaBICHUS,
yAeTbHas TEIUIoTa MapooOpa3oBaHus, yaeabHas TEeIIoTa
CrOpaHds  TOIUIMBA, CHJIA  TOKa, DIEKTPUIECKOE
HaMpsHDKEHUE, YIEKTPUIECKOE CO- TPOTHBIICHUE, YICIbHOE
CO- TPOTHBJICHHWE TPOBOAHMKA); HAa OCHOBE aHAIM3a
YCJIOBUS 3a/ladyd  BBIACIATH (PU3NYECKUE BEJIUYMHBI,
3aKOHBI U (POpPMYIIbI, HEOOXOTUMBIE IJIsi €€ PEIICHUS,
IPOBOTUTH

acyeThI

1

Pemate 3amgaun; BBACHATh (U3UYECKUE BEIIUYUHBI,
3aKOHBI (3aKk0H OMa ISl yyacTKa €T, 3aKoH J[>Koyms
Jlentia) u  dopmyinbl, CBS3bIBalONIME  (DU3NYECKUE
BEJIMUMHBI (CHJIa TOKa, OHJIEKTPUUYECKOE HAaIpsKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, pad0oTa 3JIEKTPUUECKOTO
MOJIsl, MOIIHOCTh TOKA), HEOOXOIUMBIE MJIs €€ PEeICHHUS;
MPOBOAUTEL PACUETHI.

Pacrio3HaBaTe NPOCTBIE TEXHUYECKUE YCTPOMCTBA U
M3MEpUTENbHBIE  TIPUOOPHI 1O CXEMaM U CXEMaTUYHBIM
[PUCYHKaM; COCTABJISITh CXEMBI JIEKTPUUYECKUX LIETICH C
MOCJICOBATEIbHBIM U TMApAUICNIbHBIM  COEMHEHHUEM|
PIEMEHTOB,  pa3ju4yas  yCIIOBHBIC 0003HaueHUs
RIIEMEHTOB

PIIEKTPUYECKUX LIENEN

Mcnonb30BaTh MpU  BBINOJHEHUM  y4eOHBIX  3a/1ad
CIpPaBOYHBIE MaTEPHUAIIBI; J€JIaTh BHIBOABI [0 PE3yJIbTaTaM
MCCJIeIOBAHUS; PEIIATh 3a- a4, UCTOIb3ysl (PU3NUECKUEe
3aKkOHbI (3akoH OMa i ydacTka 1enu, 3aKoH Jlxoyns —

Jlentia) u  dopmyisbl, CBS3bIBalONIME  (HU3NUYECKUE




BEJIMYMHBI (Macca Tena, IIOTHOCTh BEIECTBa, CHJIA TOKA,
DIIEKTPUYECKOE  HANPSHKEHHE,  JJIEKTPUYECKOE  CO-
MPOTUBJICHHE, paboTa PMEKTPHUUECKOTO MOJIs, MOIIHOCTD
TOKa, KOJMYECTBO TEIUIOTHI, TEMIEpPaTypa, VyACJIbHAs
TEIUIOEMKOCTD BEILECTBA, YAENbHAs TEIUIOTA IUIABJICHUSA,
yAeJIbHAs TEIUIoTa MapooOpa3oBaHusd, yAETbHAs TEIUIOTY
CropaHusi TOIIMBA); HA OCHOBE aHAJIM3a YCIOBHUS 3aJa4uH
BBIICNIATH (DU3UUECKUE BEJIM- YMHBI, 3aKOHBI U (DOPMYIIBI,
HEOOXOIUMBIE JIJISl €€ PEIICHUS; TPOBOJIUTH PACUETHI

Pacrio3naBath QJICKTPOMAIrHUTHBIC ABJICHUA U OOBSACHATH,
Ha OCHOBC MMCIOIINXCSA 3HAaHUH OCHOBHBIC CBOMCTBA HJIH
YCJIOBUA TIPOTCKAHUS JOTHUX SIBJICHUM: B3aI/IMOI[eI>'ICTBPIe
MarHuToB, I[@ﬁCTBPI@ MAardivuTHOI'O IIOJIsI Ha HIPOBOAHUK C
TOKOM

PemaTe 3amauu, UCHOJB3YsS (PU3MUYECKHE 3aKOHBI (3aKOH
COXpaHEHUs YHEPIUHU B TEIJIOBBIX MpoLeccax, 3akoH OMa
IUTs y4acTKa 1enu, 3akoH Jxoyns — Jlenua) u popmyisl,
CBs3bIBAIOIIME (PU3MUECKHE BEIUYMHBI (Macca Tena,
[UIOTHOCTh BEIECTBA, CHJIA, KOJWUYECTBO TEIUIOTHI,
TEMIIEpaTypa, YACJIbHAas  TEIJIOEMKOCTh  BEILECTBA,
yAelbHas TeIl- JOTa IUIABJIEHUS, YJAEJIbHas TEIIOTa
napooOpa3oBaHMsl, yJelbHas TEIJIOTa CrOpaHUsl TOIUIMBA,
CHJIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, IEKTPHUUECKOE
CONpPOTUBIIEHUE, (QOPMYJBl pacyera HJIEKTPUUECKOrOo
COMPOTHUBJIEHUS MPU NOCIIETOBATEIHHOM U MapaliIeIbHOM
COEIMHEHUU MPOBOJHUKOB); HA OCHOBE aHAM3a YCJIOBHS
3ajaud  3allUChIBaTh  KpPaTKO€  yCJIOBHE,  BBIACHATH
(u3nueckue  BEJIMYUHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOAMMBIE IJIi €€ PEIICHUs; MPOBOJUTH PacueThl U]
OLIEHUBATH  PEAIBHOCTh  IOJYYEHHOTO  3HAYECHMS
(bU3HYECKON BEIMYHHBI

Yactn 2

[IpoBOIUTH TIpsIMBIEC U3ME- peHUS (PU3NIECKUX BEJIU- YHH:
BpeMs, Macca Tena, oObeM, cuia, TeMIeparypa,
aTMOocepHOE JaBJCHUE, HANpsHKEHHWE, CHla TOKa;
MCIOJIb30BaTh MIPOCTEUIIINE METO/IbI OLICHKH
[OIPEIIHOCTEN U3MEPEHUN

Pacrnio3HaBaTh TEIUIOBBIE SABJICHUS M OOBSICHSITH Ha 0Oase
MMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIA YCIIOBUSA
NpPOTEKaHUST O3TUX sIBICHW: 1udQy3usi, H3MEHEHUe
oO0beMa Tel MpU HArpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE
paBHOBECHE, UCIIApEeHHE, KOHJEHCAIlWs, IUIaBJIEHUE,
KpUCTAILIN3AIUs,  KUMEHWE,  Pas3JIdyHbie  CIOCOOBI
Teruionepeaaun (TEnI0mpPOBOHOCTb, KOHBEKIIHS,




V3JTyUYEHHUE), arperaTHble COCTOSIHHUSA BEIIECTBA,
MOIJIOIIEHUE SHEPTHUM IPU MCIAPEHUU KUAKOCTH U
BBIJICJICHUE €€ MNpPU KOHJCHCALlMU I1apa; pacro3HaBaTh
DIIEKTPOMATHUTHBIE SIBJICHUS U OOBSICHATH Ha OCHOBE
MMEIOIINXCS 3HAHUM OCHOBHBIE CBOWMCTBA WIIM YCIIOBHS
MPOTEKAHHWSI  JTUX  SIBJICHUW:  OJJEKTpU3AlMU  TE,
B3aUMOJICHCTBUE 3apsi0B, AJIEKTPUYECKUNA TOK U €ro
nercTBus  (TEIJIOBOE,  XUMHYECKOE,  MarHuTHOE).
AHaIU3UPOBATh CUTYallUH MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, y3HaBaTb B HHUX IMPOSABICHUE H3YYECHHBIX
(bU3UYECKUX SABJICHUM UJIH 3aKOHOMEPHOCTEH 1 IPUMEHSITH,
MMEIOIIMECS 3HAHUS JJII UX OOBSICHEHUS

PemaTe 3amauu, UCHOJb3Yysl (PU3HUECKHE 3aKOHBI (3aKOH
OMma nns ywyacTka nenu, 3akoH Jxoyns — Jlenua) wu
(bopMyJibl, CBA3BIBAIOIINE (PU3MUECKUE BEMYMHBI (Maccal
Tena, MJIOTHOCTh BEUIECTBA, CHJIA TOKA, AJIEKTPUYECKOE
HaIpsSOKEHUE, 3JIEKTPUYECKOE CONPOTUBIIEHUE, padoTa
AIEKTPUYECKOr0 TOJs, MOIIHOCTh TOKa, KOJUYECTBO
TEIUIOTBI,  TEMIIEparypa,  yAEIbHAas  TEIUIOEMKOCTH
BELIECTBA, YJEIbHAs TEIUIOTA IUIABJICHHMS, YACIIbHAS TEIl-
nota napooOpa3oBaHMs, YyAETbHAs TEIUIOTa CrOpaHUs
TOIJIMBA); HA OCHOBE aHaJM3a yCJIOBUS 3a/1a4il BBIIEIATh
(duznueckue  BEMUYHMHBI, 3aKOHBI W (OPMYJIBI,
HEOOXOAMMBIE JIJIS €€ PELICHHST; TPOBOANUTH PACUEThI

MHTepnpeTHpoBaTh pPe3ybTaThl HAOIIOACHUN U OIBITOB,
pemarh 3aJadd, WCHONB3YyS (POPMYIIbI, CBSI3BIBAIOIIIHC
(dbu3udYeckre  BeIU-  YMHBI  (KOJMYECTBO  TEIUIOTHI,
TeMIieparypa, yJeJdbHas  TEIUIOEMKOCTh  BEIIECTRa,
yIaenabHAs TEIUIoTa IUIABJCHHUS, YJAeJIbHAas TeIIoTa
mapooOpa3oBaHusi,  yJaelbHas  TEIJIOTA  CTOPAHUSA
TOTUTMBA); HA OCHOBE aHAJIN3a YCJIOBHS 33]]a4M BBIJICIIATH
(buznveckne BEMMIUHBI U (OPMYJIbI, HEOOXOAUMBIC JIJIS €€
pEIICHUs; TMPOBOAWTH  pacyeThl; pemarb  3aJiauu,
MCIIOb3Ys (U3UYECKHe 3aKOHBI (3aKkoH OMa ISl y4acTKal

nenu, 3akoH Jhkoyns — Jlenma) u dopmyisl,
CBsI3bIBarOlME (DU3NUECKUE BEJIMYMHBI (CHJIa TOKa,
PIICKTPUUYECKOE HalnpsoKeHUE, AIEKTPUUECKOE

CONpPOTUBJIIEHUE,  paboTa  BIEKTPUYECKOro MO,
MOIIIHOCTh TOKA); HA OCHOBE aHaju3a YCIOBUS 3aJaydd
BBIJICISITH (DU3NYECKUE BEIMUMHBI, 3a- KOHBI U (DOPMYIIBI,
HEOOXOAMMBIC NJIsi €€ PEIICHMS; MPOBOJANTH PACUCTHI




10  |remnota mapooOpa3oBaHUs, yaelbHas Teruiota cropanusll 4
TOIIMBA, CUJAa TOKA, DJJEKTPUYECKOe HalpsKeHue,
HIIEKTPUUYECKOE  CONPOTUBIEHHE, (OpPMYJIBl pacueTa
PIIEKTPUYECKOTO COTIPOTHUBIICHUS MPHU MOCIEA0BATEILHOM
M MapajyieIbHOM COEIMHEHUU MPOBOJHHUKOB); HA OCHOBE
aHaIM3a YCJIOBUS 3a/layM 3allMChIBaTh KPAaTKOE yCIIOBHUE,
BBIJICIATh (PU3UYECKHE BEIMYUHBI, 3aKOHBI U (HOPMYIIBL,
HEOOXOIUMBIC JIsi €€ PEeICHHUs; MPOBOJIUTH PacdeThl U
OLIEHUBATh PEAJbHOCTh  IOJIyYEHHOTO 3HAYeHUs
(u3nIecKoi BETMYMHBI

Bcero 3amanuii — 10, u3 HUX 110 ypoBHIO clioskHOCTH: b—7; I1—3.
MakcumanbHblii iepBUYHbIN 6amt — 18

Ne | Yposens cioknocrn | Koamuectso  |Makcumainbnbl [[IpoueHT Makcen-

3agaHui 3agaHui it nepeuynpni  MaJabHOTO
MepBUYHOIO 0asLIa

RN A |
1 |ba3oBsrit 7 9 50
2 [[loBbIlLIEHHBIA 3 9 50
Hroro 10 18 100

4.CucreMa OeHUBAHHUA BBINMOJHEHHUSA OTHEJLHBIX 3aganuii KM

[IpaBunbHBIN OTBET Ha Kaxkaoe w3 3amanuii 1-3, 6, 8 u 9 onenuBaercs

1 6annom. OTBeT Ha Kaxkaoe u3 3aganuu 4, 5, 7 u 10 orieHMBaeTcs B COOTBETCTBUU
C KPUTCPUSIMH.

MaxkcuManbHbBIN TIEPBUYHBIN 0allI 3a BEIIOJTHEHHE paboThl — 18.

S5.1IIkaJjia mo nepeBoAy NEPBUYHBIX 0A/UI0OB B OTMETKH 110 NATHOAJILHON HIKaJIe

OTMeTKA 0 NATHOALJILHOM 2» «3» «d» «5»

HIKAJIe

[lepBuuHbIC OAILITBI 0-4 5-9 10-14 15-18
6. Bpems BbInoJIHEHUsI pabOThI

Ha BrImonHeHHEe POBEPOYHON pabOTHI OTBOAUTCS JiBa ypoka (He Ooiee 45
MUHYT Kaxzablii). Pabota cocront n3 nByx vacredl. 3aganust yacteit 1 u 2 Moryt
BBIIIOJIHATHCS B OJIMH JIEHb C IIEpEPBIBOM HEe MeHee 10 MUHYT Wi B pa3HbIe JHHU.
Ha BeimonmHeHue 3amaHuil KaXXJAoW dYacTH OTBOAMUTCS OJWH Ypok (HE Oomee
45 MHUHYT).

7. JlonmoJHUTEJbHbIE MATEPHAJIbLI H 000PY10BaHUS, HEOOXOAMMBIE J1JIsI
NpoBeieHUs padoThI

[Ipn mpoBeaeHUM pabOThI MOKET HCIHOJIb30BATHCS HEMPOrPAMMHPYEMBIH
KAJIbKYJIATOP.



JemoncTpanuonnbiid Bapuant KUM
JJIS IPOBeIeHUs NPOMEKYTOYHOM ATTeCTALMU 110
¢pusuke B 8 Ki1acce

I/IHCprKHI/IH I10 BBINIOJIHCHUIO paGOTbI

Ha Beimonnenue 3ananuit yactu 1 npoBepouHoil paboThl MO (hHU3UKE OTBOAUTCA
oJIUH ypokK (He 6osee 45 munyT). YacTs 1 BKIIOUaeT B ceOs1 5 3a7aHUM.

OTBeThl Ha 3a/IaHMsl 3aMMIIKUTE B MOJII OTBETOB B TEKCTE paboThl. B cimydae
3aMKiCH HEBEPHOTO OTBETA 3aYEPKHUTE €r0 U 3alUIIUTE PsIIoM HOBbIA. OTBETOM Ha
KaxJ0€e 13 3aaauuii 1, 2 u 3 siBnsgercsa yucio. B 3aganuu 4 Hy>)KHO HaNMCcaTh OTBET
B BUJIe TeKcTa. B 3agaHum 5 Hy)KHO HamuMcaTh pelieHre 3a1a4u MOJIHOCTHIO.

[Tpu BbIMOMHEHMH pabOTBl HE pa3pelaeTcs MOJIb30BaThC YUYEOHUKAMH,
pabounMu TETPAJASIMHU, CIIPABOYHUKAMH.

[Ipu BbmMoOnHEHMH pPabOTBI MOXHO TMOJB30BATHCA HEMPOrPAMMHUPYEMBIM
KaJIbKYJISI TOPOM.

[Tpr HEOOXOAMMOCTH MOKHO TIOJIF30BATHCS YEPHOBUKOM. 3aIMCH B YEPHOBHUKE
MIPOBEPSTHCS U OLICHUBATHCS HE Oy IyT.

CoBeTyeM BBIOJIHATH 33/IaHUS B TOM MOPSAKE, B KOTOPOM OHH JaHbl. B memsix
YKOHOMHUH BPEMEHHU TMPOIyCKalWTe 3aJaHhe, KOTOpOe He YAAETCA BBIOJIHUTH
cpady, M IepexonauTe K cieayrouemy. Eciau nocie BeinonHenus padotsl y Bac
ocTaHeTcs BpeMs, To Bbl cMokeTe BEpHYThCS K MPOMYLICHHBIM 3aJaHHIM.

Yacrs 1

KakoBa ypaenbHass TemyioTa TUIABJICHUS  MOPOXKEHOTO, €CIH IS
3arBepaeBanus Opukera Macco 0,4 kr moTpeOOBajioCh OTBECTH OT HEro
KOJM4ecTBO TerioThl, paBHoe 140 000 Ix?

OtBer: JIx/Kr.

Ha cxeme n300paxEH y4acTok menu €104HON TUpisHAbl. M3BecTHO, 4TO
HaIpsbKeHUE Ha JaHHOM ydacTke paBHO 1,5 B. Onpenenute cuiy Toka, TEKYILETO
Yyepe3 JIaMITy ¢ HauOOJBIITUM COMPOTUBJICHUEM. 3HAYEHUSI COTIPOTUBIICHUN JIAMIT

YKa3aHbl Ha CXEMeE.
® 10 OmM

o—— +—o

®ISOM




OTtBeT:

JIsist oToIIeHUs JOMa B T€YEHHE CYTOK TpeOyeTcsi CkuraTh 34 Kr CyXuX
JpOB. XO035IMH JJOMa PEUINI 3aMEHUTh MeuUb, YTOOBI MOXXHO OBLUIO CKUTaTh B HEM
JIpeBecHBIN yroib. [lonb3ysace Tabaunel, onpenenure, Kakylo Maccy APEBECHOTO
YOI HY’KHO OyJIeT C)KHUraTh B TE€YEHHE CYTOK BMECTO JIPOB, JJII TOTO YTOOBI

OoTaIiMmBaTh 3TOT AOM ITOCJIC 3aMCHBI IICYH.

BemecTBO YaeabHasn BemecTBO YaeabHas

TENJI0Ta CropaHms, TENJIOTa CropaHmsi,
JK/KT JK/KT
[Topox 0,38-10° HpeBecHblit 3,4:107
0JTb
HpoBa cyxue 1,0-107 [Tpupoaubrit 4,4-10°
ra3
Topd 1,4-107 Hedts 4,4-10'
Kamennprit 2,7-107 benszun 4,6:107
TOJIb

Cnuprt 2,7-107 Kepocun 4,6-10"

AHTpanur 3,0-107 Bonopon 12-10’

Ortser: KT.




O

Yactp MIOCTOSIHHOTO MarHurTa, KOTOpas
COOTBETCTBYET €ro CEBEpPHOMY TIOJIOCY, OOBIUHO
OKpamuBarOT B Oosiee TEMHBIA 1BET. J[TMHHBIHI

MIOKa3aHO Ha pPUCYHKE cjeBa. B KakoM MOJIOKEHUU
YCTAHOBUTCSI MarHUTHAs CTPEJIKa, MOMEIIEHHAS MEXKTY
TUMU OCKOJIKAaMH (CM. PUCYHOK cripaBa)?

OTBeT KpaTKo MOSICHUTE.

MMOJIOCOBOM MAarHuT CIy4YalHO YPOHWJIM HA TOJI, U3-3a @
YEero OH PacKoJIOJCS Ha JIBE€ HEPABHBIE YAaCTU TaK, KaK

Y HUBana IlerpoBuua neperopesna HarpeBaTeabHAas CIIUPAb B NasJIbHUKE,
KOTOpbIN ObUT paccunTad Ha Hampsbkenue U = 12 B. Jlns pemMoHTa mnasibHUKA
WBan IletpoBuu Hamén y cebs B 3amacax KyCOK HHXPOMOBOWM  IPOBOJIOKH
amuaoii | =50 ¢cM w  momaneto nomepeuHoro cedenus S = 0,055 mm2,
YV IenbHOE CONMpOTHBIIeHUE HUXpoMa p = 1,1 OM-MM%/Mm.

1) Yemy paBHO CONPOTUBIICHHE HAMAEHHOTO KyCKa ITPOBOJIOKN?

2) Kakoil oka3zanach MOIIHOCTh TMOYMHEHHOI'O TNAasJIbHUKA, €CJIH IS
M3rOTOBJIEHUS] HOBOW crnupanu MBan lleTpoBuY MCHONB30BaI BECh HAWICHHBIN
KYCOK IPOBOJIOKH?

3) UBan IlerpoBuu pemna paciuiaBUTh MOYMHEHHBIM MasiIbHUKOM
Kycouek ojioBa. Macca onoBa My = 101, yaenbHas TEMI0EMKOCTh 0JI0Ba ¢, = 220
JIx/(xr-°C), yaenbHas TeruioTa TmiaBieHus ojoBa A = 59 kJDx/kr. HauanpHas
temriepatypa ojioBa T, = 20 °C, temmeparypa TiaBieHUs ojoBa I, = 232 °C.
Paccuuraiite Bpems, KOTOpoe MOTPEOOBATIOCH JIJIsl TUIABJICHUS JAaHHOTO KyCOYKa
0JIOBA TOYMHEHHBIM MasiIbHUKOM, €CJTU U3BECTHO, YTO TOJIbKO 1) = 50 % MomtHOCTH

MasUTbHUKA MEPEAAIOCH OJIOBY.
Hanmmure nosHoe penienre 3Tou 3a1a4u.



Pemenue:

OrtBer:

HNHCcTpyKIMs M0 BHINOJTHEHUIO 3a1aHUI YaCcTH 2 TPOBEPOYHOIi padoThI

Ha BrImosiHeHHE 3aaHuil 4acTu 2 TPOBEPOYHON PabOThI MO (PU3UKE OTBOIUTCS
OJIMH YPOK

(ae 6osee 45 munyT). YacTh 2 BKIIIOYAET B ce0s S5 3a1aHUI.

OTBeThl Ha 33/IaHMsl 3aMUINKATE B TIOJII OTBETOB B TEKCTE paboThl. B ciydae
3aIMCH HEBEPHOT'O OTBETA 3aUSPKHUTE €0 U 3aIIUIINUTE PSAAOM HOBBIM. OTBETOM Ha
KaKJ0€ 13 3a1annii 6, 8 u 9 sBnsercs yucio. B 3amannu 7 Hy)KHO HANUCaTh OTBET
B BHJIe TeKkcTa. B 3aganuu 10 Hy>KHO HamucaTh PEIIeHUe 3a/1a4U TTOJTHOCTBIO.

[Ipn BbmMoOMHEHWM PaOOTHI HE pa3pelIacTCsl IMOJIb30BAThCA yUCOHHKAMH,
paboYMMU TETPATIMU, CIIPABOYHUKAMH.

[Ipn BBIMOTHEHUH pPabOTBI MOXKHO IIOJIB30BATHCSA HEIPOTPaMMHUPYEMBIM
KaJIbKYJISITOPOM.

[1py HEOOXOAMMOCTH MOKHO MOJIE30BATHCS YEPHOBUKOM. 3aMMCH B YEPHOBUKE
MIPOBEPSATHCS U OLICHUBATHCS HE OYIYT.



CoBeTyeM BBINOJIHATH 33JJaHUS B TOM MOPSAKE, B KOTOPOM OHU JlaHbl. B mensx
HPKOHOMHH BPEMEHHU TMPOIMYyCKANTe 3aJaHue, KOTOpOE HE YAAETCAd BBINOJIHUTH
cpa3dy, W TIEepexoAuTe K cieayroniemy. Ecnu nocne BeinoaHeHus padotsl y Bac
ocTaHeTcs Bpemsi, TO Bbl cMoXkeTe BEepHYThCS K MPOITYIICHHBIM 3aJaHUSIM.

Yactp 2

@ 3aMeTuB, YTO paguoynpaBisieMasl MalllMHKa Hayajaa €3uTh CIUIIKOM MEJJICHHO,
BoBa mogymai, 4aro B Helt «cenmay Oarapeiika. UToOBI TPOBEPUTH ATO, OH PEITHIT
U3MEpPUTH MIPU MOMOIIM BOJBTMETpa HaNpsKeHUE Ha Oatapeiike B mammuHke. Ha
KopIyce 0aTapeiiku yKka3aHo HaIpsiKEeHUE
«9 B». Ha pucynke n3zo0pakeHa Ikajia BOJbTMETpa, MOAKIIOYEHHOT0 BoBOi K
aTOoM Oartapeiike. Ha kakylo BelqMUMHY pealibHOE HANpsHKeHHWE Ha OaTapeiike
MEHBIIIE 3HAYCHHUSI, YKa3aHHOT'O Ha €€ KopIiyce?

V 40

30

10

OTBeT: Ha B.

@ YtoObl HE 3aMEP3HYTh B MOPO3HBIN I€Hb, BOPOOBH PACHyILAIOT ONEPEHUE U CUASAT
HaxoxJauBIIMCh. Kakoe ¢u3nueckoe CBOMCTBO BO3/ayXa IMOMOIaeT BOPOObSIM He
3aMEp3HYTh? OOBACHUTE, TOUEMY HAXOXJIUBIIUECS BOPOObU MEHBIIE MEP3HYT.




[Ipn mnpoBeAeHUM Hay4YHBIX HCCIEOBAaHUN o0Opa3el; HEKOTOpPOro BEIlecTBa
CHauaja HarpeBajy, a 3aTeM oxJaxaanu. Ha nmpencraBneHHOM rpaduke oTpaxeHa
3aBUCUMOCTB TeMIlepaTypsl t 3Toro oOpasua ot Bpemenu t. KakoBa temneparypa
IIaBJIeHUs o0paslia, eciu NepBOHAYAIBLHO OH HAXOUJICS B TBEPAOM COCTOSIHUU U
3a KaXIyI0 CEKYH/Iy K HEMY TMOJIBOJUIOCH OJIMHAKOBOE KOJIMYECTBO TETUIOTHI?

t,°C A
70

65 /\

60
/ \
55|/ \
/ \
50 / -
0 50 100 150 200 250 300 350 T,¢

OrtBer: °C.

Basnepa npoBou OMBITHL CO JBJOM M BOJOW, HArpeBasi UX Ha AJIEKTPOILIUTKE
B 3aKpBITOM aIFOMHUHUEBOU KpykKe. OKkazanock, yTo s masienus 0,1 kr nbaa,
Haxoausierocs mpu remmepatype 0 °C, tpedyercs 510 cekyHa, a A1 HarpeBaHusl
Takou e macchl Bojibl Ha 10 °C HeoOxoaumo 70 cexkyHa. Banepa npeamnonoxui,
YTO MOILHOCTbH IIJIUTKH MOCTOSIHHA U BCE KOJMYECTBO TEIUIOTHI, MOCTYHAIOIIEE OT
IUIUTKY, UAET HA TJIABJICHUE JbAa (MM HarpeBaHHUE BObBI). 3HAs, UTO YJEJbHas
TerI0éMKOCTh Bosibl paBHa 4200 JIx/(kr-°C), momorute Banepe ompenenurs 1mo
MOJIyYEHHBIM 3KCIIEPUMEHTAIIBHBIM JTAHHBIM yJIEJIbHYIO TEIUIOTY IJIABJICHUS JIbJA.

OtBer: JIx/KT.




Tomst B3  CTPENOYHBIA  BOJBTMETP, PACCUWTAHHBIM HA HW3MEpPEHUE
HampspKeHus: He Oosiee 4 B, u pemmwun yBenwuuTh €ro mpenen u3mepeHuit 1o 8 B.
Jns aroro Toisg mpucoeAMHUI MOCAEA0BATEIBHO K BOJIBTMETPY JTOIOJIHUTEIBHBIN
PE3UCTOP U MEepErpagynpoBai mKairy npudopa, MoJTydyruB TEM CaMbIM BOJBTMETP C
YBEJIMYCHHBIM BHYTPEHHUM CONPOTHBJICHUEM H PACIIMPEHHBIM JUAIa30HOM
u3Mmepennil. Takum 00pa3oM, KOrja BOJBTMETP MO CTapoid IIKale MOKa3bIBaj
3HauYeHUE HanpspkeHus 4 B, Ha HOBO LIKalie CTpENKa yKa3blBajla HA 3HAYCHHE 8
B.

R —

1) Ecnu HamnpsbkeHHe Ha MOCIIEI0BATEIBHO COCAMHEHHBIX BOJIBTMETPE U
JOTIOJIHUTENBHOM PE3UCTOPE COCTAaBILIET 8 B, a HanpspkKeHWE HAa BOJIBTMETPE
coctapisieT 4 B, To ueMy paBHO HanpsHKEHHUE HA Pe3UCTOpe?

2) Ecnum cuuTaTh, 4YTO MEPBOHAYAIBHO BHYTPEHHEE COINPOTUBIICHUE
BOJIbTMETpA cocTaBisuio 1 kKOM, TO  YeMy  paBHO  COINPOTHUBIICHHE
JOTNOJIHUTENBHOTO PE3UCTOPA, KOTOPBIA TOJNSA NPUCOECOUHUI K BOJIBTMETPY?

3) TOYHOCTh W3TOTOBJIEHUS PE3UCTOPOB Ha 3aBOJIE COCTaBIsAET £5 %
YKa3aHHOT'O Ha HUX 3HAYEHUS CONPOTHUBIICHUS. B KaKoM nama3zoHe MOKET JeKaTh
CyMMapHasl BEJIMYMHA HANPSDKEHUS HA PE3UCTOPE U BOJIBTMETPE, €CIU BOJIBTMETP
0 CTapoy mKaie nokaspBaer 1 B? Cunralite nmokazaHus BOJIBTMETPA 10 CTAPOU
IIKaJIe TOYHBIMHU.

Hanumure nosiHOE penenne 3Tou 3a1auu.

Pemenue:




Cucrema oueHUBaHMS NIPOBEPOYHOI padOThI

Yacts 1

[IpaBuiIBHBIN OTBET Ha KaxK0¢e U3 3aaanuit 1, 2 u 3 onenuBaercs 1

OayoMm.
Homep 3aganus IIpaBuabLHBIN OTBET
1 350 000
2 0,1
3 10

YacTh MOCTOAHHOTO MarHuTa, KOTOpasi COOTBETCTBYET €0
CEBEPHOMY IIOJIFOCY, OOBIYHO OKpAIIMBAIOT B Oosiee TEMHBIN

II0JI, MU3-3a YEro OH PacKoJIOJICA Ha JBE HEPABHbBIC YACTH TaK,
KaK II0OKa3aHO HAa PHUCYHKE clieBa. B KakoM NOJIOKEHUU
YCTAaHOBUTCS MAarHWTHAas CTpPEJIKa, ITOMEIIEHHAs MEXIy
ATUMHU OCKOJKaMH (CM. PHCYHOK crpasa)? OTBeT KpaTkKo
MOSICHUTE.

uBeT. JUIMHHBINA TTOJOCOBOM MAarHUT CIy4anlHO YpPOHWIM Ha @

Pemenune

CCBGpHLIfI ITOJIFOC 6YJICT PpacCIlOJIOKEH Oommxe K MaJIOMy OCKOIJIKY.

MTOJIFOC MArHUTHOW CTPENKHU

MaruuTtHas crpenka noepHércs Ha 90° Mo 4acoBOH CTpenke M YCTaHOBHUTCS TaK, UTO €€

Kaxnpiii mMarautr obnagaer AByMsl MOdrOcaMHu (CeBEpHbIM U I0KHBIM). llockoibky y
BEpXHEro 00J0MKa MarHuTa B BEpXHEH 4acTH HAXOJUTCS CEBEpHBIN TMOJIIOC, TO B HIDKHEH yacTu
OKakeTcs 0KHBIM. K HemMy OyIeT MpUTSATUBaThCS CEBEPHBIM MOJIIOC MArHUTHOM CTpENKU. Y
HIDKHEro 00JIOMKa MarHuTa CBEpXY OKaXeTCs CEeBEPHBIN MOJIOC, K HEMY MPUTSHETCS FOXKHBIN

HeocTaTKOB. [IpuBeEH TONBKO MPaBUIIbHBIN OTBET Ha BOIIPOC 6e3
[TOSICHEHUS.
nim
[IpuBeneHO NpaBWIBHOE NOSICHEHUE, HO IIPABUIIBHBIM OTBET Ha BOIPOC
TaH JIMIIb YaCTHYHO.
N (M)
JlaH IpaBUIIbHBINA OTBET Ha BOIPOC, HO B IOSICHEHUU UMEETCSI HETOYHOCTh

Yka3anus K ouleHuBaHUIO Bbanabl
[IpuBenéx NONMHOCTHIO MPAaBUIIBHBIN OTBET HA BOIIPOC, U TAHO ITPABUIIBHOE 2
MOSICHEHIE
B peliennn nmeercst OUMH UM HECKOJIBKO U3 CIEAYIOLIUX 1




Bce cnywam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPUTEPHSIM
BBICTABJICHUSA OLIEHOK B 1 niu 2 Gayuia

Maxcumanvuoiii 6amn 2

VY HBana IletpoBrua neperopena HarpeBarelibHasi CUpalib B MasyIbHUKE,
KOTOPBIM ObLT paccunTad Ha Hanpsbkenue U = 12 B. Jlnsg pemMoHTa masibHUKA
Nan IletpoBuu Hamén y cebs B 3amacax KyCOK HHXPOMOBOM IPOBOJIOKH
aouHoi | =50 cM w momanelo momepeuHoro cedenus S = 0,055 mm2,

VY IenbHOE CONPOTHBIIEHHE HUXpoMa p = 1,1 Om-MM%/Mm.

1) Yemy paBHO CONPOTHBIICHUE HANIEHHOTO KyCcKa MPOBOJIOKHU?

2) Kako# oka3zajach MOIIHOCTh MOYMHEHHOTO MAasUIbHUKA, €CJIM Ui M3TOTOBJICHUS
HOBO¥ crimpanu MBaH [leTpoBrY MCIIOIH30BaJ BECh HAMICHHBIN KYCOK IPOBOJIOKHU?

3)  Uean IlerpoBuu pemimi pacijlaBUTh NOYMHEHHBIM MasUTbHUKOM KYCOYEK OJIOBa.
Macca onoBa Mo = 10 r, ynenbHas TEIUIOEMKOCTh oOJioBa ¢o = 220 JIx/(kr-°C), ynenbHas
Teriota MaBieHus onoBa A = 59 k/[x/kr. Hawanbnas temneparypa onoBa Ty = 20 °C,
TEeMIIepaTypa IUIaBIeHUs 010Ba Ty = 232 °C. Paccumraiite Bpems, KOTOpoe MOTpeOOBaIOCh
JUTS TUIABJICHUS TAHHOTO KYCOYKa 0JIOBA IIOYMHEHHBIM NasNIbHUKOM, €CJIM U3BECTHO, YTO TOJIBKO
N = 50 % MONIHOCTH MasUTEHHUKA ITePEIaI0Ch OJIOBY.

Hanummre nosiHoe penieHue 3Toi 3a1auu.

Pemenne
I
1) ComnpotuBienne Kycka npoBoioku R=p =10 Om.
2) Mo1HOCTB TAKOr0  TAasyIbHUKA  MOXKHO paccumTarb
10 3akoHy JIxoyisa — Jlenna:
P=U?R=14,4Br.
3) Jlnis pacuéra BpeMeHHM IUIaBIeHUs TpeOyeTcsl MPUPaBHATh KOJIMYECTBO TEIUIOTHI,

nepeaaBacMocC MassJIbHUKOM OJIOBY, U KOJIMYCCTBO TCIIJIOTHI, Tpe6yeMoe AJId HarpeBsa u
IMJIABJICHUA OJIOBA:

NPt = coMo(Tux — Tw) + Mol

Torna pacy€éTHOE BpeMsl COCTABHT:

t = [coMo(Tus — Tu) + MoA]/(nP) = 147 c.

OtBer: 1) R=100M; 2) P=144B1;3) t= 147 ¢

Ne Yxka3aHus K OLleHHBaHHIO Bannsl
BOIpoOCa
1 [IpuBeneHbl NpaBUIbHBIE PACCYXKIACHHS, HEOOXOTUMBIEC IS 1

OTBETa HA MEpBbIM  Bompoc 3agaud  (MPaBHJIBHO  3allMCaHbI
¢du3ndeckue 3akoHbI U QopMyIbl (B JAaHHOM ciydae: ¢opmyna 0
pacuéma  conpomueneHus — YUluHOPUIECKO20 npo8OOHUKA),
MPOBEJCHBl HYXXHbIE MaTeMaTU4YecKHe
peoOpa3oBaHusl), U OJYUYEH BEPHBINA UHCICHHBIA OTBET

2 [IpuBeneHbl NpaBUIIbHBIE PACCYXKIACHHS, HEOOXOIUMbIE st 1
OTBETa Ha BTOpPOH  Bompoc 3amaud  (IPaBWIbHO  3alMCaHbI
(buznyeckne 3aKOHbI U POPMYJIBI (B JAHHOM CIIy4ae: 3aKoH J{owcoynsa —
Vlenya); TpoBeE€HBl HYXXKHBIE MaTeMaTh4yeckue mpeoOpa3oBaHusi), U
[TOJIYYEH BEPHBIM YUCICHHBIN OTBET




3 [IpuBeneHsl NpaBUIBHBIE PACCYXIACHUS, HEOOXOAMMBIC IS
OTBETa Ha TPETHH  BOMpOC  3amauu  (MPaBWIBHO  3alMCaHBI
¢du3uueckue 3akoHBI U (HOpMyIBl (B JAaHHOM ciydae: gopmyna O
c6A3U  Koauwecmea MmMeniomsl, YOENbHOU MenioéMKOCmu, Maccol
Geujecmea u paznocmu memnepamyp, opmyna ons cea3u KOIuvecmea
meniomul, YOeIbHOU MenIomvl NIAGNEHUs U MACCbl  Beujecmed;
VpasHeHue mennogozo bananca; gopmyna oaa KI1J]),
IPOBEJICHBI HY’KHBIE MaTeMaTHYECKHe ITPeoOpa3oBaHusl)

[TomyueH BepHbIN YMCIICHHBIN OTBET HA TPETHUM BOIIPOC 3a1a4u

[EEN

Maxcumanvuvii 6ain

Cucrema oueHUBaHMS MIPOBEPOYHOI padOThI

Yacte 2

[TpaBuUIBHBIN OTBET Ha KaXK10€ U3 3a/1aHuii 6, 8, 9 onennBaeTcs 1

OauoMm.
Howmep 3aganus IIpaBuIbHBIN 0TBET
6 3
8 62,5
9 306 000

UtoObI HE 3aMEP3HYTH B MOPO3HBIH JIEHb, BOPOOBH PACHyIIAIOT ONEPEHUE U
CUIAT HaxoXJUBIIUCH. Kakoe ¢pu3ndeckoe CBONCTBO BO3AyXa IIOMOTAaeT BOPOObIM
He 3aMEp3HYTh? OOBSICHUTE, TOYEMY HaXOXJIMBIIIKMECS BOPOObU MEHbIIIE MEP3HYT.

Pemenne

Huskas temmonpoBoJHOCTE BO3ayXa. Bo3nyX, 3alOIHSAIOMMN MPOCTPAHCTBO MEXKAY
NEepbsMH, MPEMATCTBYET TEIUIONepeiade MeX Ly TEJIOM BOPOObs U OKPY KAIOIIUM XOJIOIHBIM

BO31yXOM
Yka3aHus K olleHUBaAHHIO Bajibl
IIpaBunbHO Ha3BaHO  CBOWCTBO BO3/1yXa, H 2
MIPUBEJICHO MOJIHOCTRIO  TIPABUIILHOE OOBSICHEHUE
SIBIICHUS
B pemiennu nMmeeTcst OAMH UM HECKOJIBKO U3 CIEAYIONIMX HEAOCTATKOB. 1
[TpuBeneHo TONBKO MPaBUILHOE HA3BAHKE CBOMCTBA 0€3 00BICHEHUS
STBIICHUS.
N (UJIN)
HMeeTcst HETOYHOCTD B 00BSICHEHHH SIBJICHHS
Bce ciywan penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIECYKA3aHHBIM 0
KPUTEpUSIM BBICTABIICHUS OLIEHOK B | mmm 2 6ama
Maxcumanshwiit 6aun 2




Toss B3  CTPENIOYHBIA  BOJBTMETP, PACCUMTAHHBIA HAa H3MEPECHHE
HanpspKkeHus: He Oonee 4 B, u pemrnn yBenuduTh €ro npezen u3Mmepenuii 1o 8 B.
Jns aroro Toisg mpucoeAMHUI MOCAEA0BATEIBHO K BOJIBTMETPY JTOIOJIHUTEIBHBIN
PE3UCTOP U MEepErpagynpoBai mKairy npudopa, MoJTydyruB TEM CaMbIM BOJBTMETP C
YBEJIUYECHHBIM BHYTPEHHUM COINPOTHBICHHEM M PACIIMPEHHBIM JHANa30HOM
u3Mmepennil. Takum 00pa3oM, KOrja BOJBTMETP MO CTapoid IIKale MOKa3bIBaj

3HaueHue HanpsbkeHus 4 B, Ha HOBOM HIKalie CTpesKa yKa3blBaja Ha 3HAUEHUE 8
B.

R —

1) Ecnu  HanpspkeHue Ha  IOCIENOBATENbHO  COSOUHEHHBIX  BOJIBTMETPE U
JIONIOJTHUTEIILHOM PE3UCTOpE cocTaBisieT 8 B, a HanpspkeHHe Ha BOIbTMETpe cocTaniseT 4 B, To
YyeMy paBHO HaIpsDKEHUE Ha pe3ucrope?

2) Ecnu cumrath, 4TO TEpBOHAYAIbHO BHYTPEHHEE COIPOTHUBIICHHE BOJBTMETpA
cocTaBisuio 1 kOM, TO 4eMy paBHO CONPOTHBIICHHE IOMOJHHUTEIBHOIO PE3UCTOpa, KOTOPBIH
Tons nmpuCOEAMHWUII K BOIBTMETPY?

3) TouHOCTH M3rOTOBJICHHS PE3UCTOPOB HA 3aBOJE COCTABIIACT £5 % yKa3aHHOTO Ha
HHUX 3HA4eHUs CONPOTUBICHHS. B KakoMm anama3oHe MOXKET JeXaTh CyMMapHas BeJMYMHA
HAINpsDKEHUS. Ha PE3UCTOPE U BOJIBTMETPE, €CJIM BOJIBTMETP 110 CTApOM IIKaJie moKa3biBaeT 1 B?
CumraiiTe Moka3zaHus BOJIbTMETPA IO CTapOH IIKajie TOYHBIMHU.

Hanummre noaHoe pelieHue 3Tou 3a1aqu.

Pemenne

1) Tak Kak BOIBTMETP M PE3UCTOP COSTUHEHBI IIOCIEI0BATENBHO, TO 00IIIee HAMTPSHKEHHE Ha
HIX paBHO CyMM€ HalpsDKEHUH Ha pe3rcTope U BoIbTMETpe. Takum 00pazom, eci HampsiKeHne
Ha BOJBTMETpe cocTasisieT 4 B, a obuiee HampspkeHue — 8 B, To HampspkeHHe Ha pe3ucTope
coctaButr 4 B.

2) Tak kak HampsHKeHHE Ha BOJBTMETPE M Ha PE3HCTOPE OJMHAKOBOE, a CHJIA TOKa,
MPOTEKAOIIETO IO TOCIEA0BATEIEHO COSAMHEHHBIM AJIEMEHTaM IIETTH, TOXKE OJJMHAKOBA, TO 110
sakoHy Oma s ydactka nenu (I = U/R) momoiHUTENbHBIH pe3uCTOp MOKEH 00Ja1aTh
COITPOTHBIICHUEM, COBITAJAIONINM C BHYTPEHHUM COIPOTHBIICHHEM BOJIBTMETPA, TO ecTh | KOM.

3) Ecnu BonbT™MeTp mokasbiBaeT 1 B, a ero BHyTpeHHee CONMPOTHBICHHE COCTABISET 1
KOM, To 1o 3akoHy OMa 115 ydyacTKa LIeNU TOK, TEeKYIIUH 4epe3 BOJBTMETpP, paBeH 1 MA.
HanpsiokeHne Ha JONOJHUTENBHOM PE3HCTOpPE €CTh NMPOU3BEICHHE TOKA, TEKYILEro B LEMH,
Ha CONPOTHUBJICHUE JIOTIOJIHUTEIILHOTO pe3nucTopa. Tak Kak CONPOTUBIICHUE PE3UCTOPA
nexxutT B auanaszone 0,95 — 1,05 kOwm, To HampspkeHHe Ha HEM NpH TOKe B 1 MA JEXUT B
muanazore 0,95-1,05 B. Torma oOmiee HanpsKeHHE Ha BOJIBTMETPE U PE3UCTOPE MOXKET
nexats B Auanazone 1,95-2,05 B. Jonyckaemca opyeaa ¢popmynupoexa paccyymcoenuii u
3anuce omeema Ha MpPemuil 60nNPOC 3a0auu 6 6u0e HepPaAGeHCmaa.

OTtBer:
1) 4B;2)1xOwm;3)1,95B<U<205B.

Ne Yka3anus K olleHHBaHUIO baaabl
BOIIpoca

1 [IpuBeneHbl TMpaBUIBHBIE  PACCYXKJICHUS, HEOOXOAMMBIC IS 1

OTBETa Ha MEPBBI BOMPOC 3a1aun (MPaBUIBHO 3aMUCcaHbl GUINIECKUE
3aKOHBI U (HOPMYIIBI (B JaHHOM CIIydae: pacuém napamempos yiacmra
yenu npu nocieo008amenbHOM COEOUHEHUU DPe3UCmOpOo8); TIPOBEICHbI
HY’KHbIE MaTeMaTH4yecKue NpeoOpa3oBaHusi), M TOJIY4YEH BEPHBIN

UMCIICHHBIM OTBET JJId HAIPSKCHUA Ha pE3UCTOPC




[TpuBeneHbl nMpaBUIbHBIE PACCYKICHUS, HEOOXOUMBIE IJIsl OTBETA Ha
BTOPOI BOIIpOC 3a1aun (MIPaBWIIBHO 3alMCaHbl (PU3UYECKHE 3aKOHBI U
bopMyIibl (B JaHHOM citydae: 3axon Oma 05l y4acmka yenu, pacdém
napamempos yuacmka yenu Npu HNOCAe008AMENbHOM COeOUHEeHUU
pe3ucmopos); NPOBEICHBI HY)KHBIC MATEMATHUYCCKUE TPeOOpa3oOBaHus), U
MOJIydeH BEpHBIM  YHUCIEHHBIM  OTBET Uil  JIONOJHUTEILHOTO
COITPOTHUBIICHUS

[lpuBeneHsl TpaBWIBHBIE PAcCY)XICHUS (TPaBUIBHO 3aIHCAHbBI
¢busnveckre 3akoHBl U GOPMYIIBI (B JaHHOM ciydae: 3akoH Oma ons
yuacmka —yenu, pacuém — napamempog  y4acmka —yenu — npu
nocne008amenbHOM COeOUHEHUU Pe3UCTOPO8, NPOOEMOHCMPUPOBAHDL
YMeHus Onpeoeiimv GelUdUHy Npu e€ HenpAMOM USMepeHuu U
OYeHUBams NoZpeutHoCmy MO0 U3MepeHUs), IPOBEJCHbl HYKHbBIE
MaTeMaTU4ecKue NpeoOpa3oBaHMsi), U BBIYHCICHO
3HAa4YCHNE MICKOMOTO HAIPsDKCHHS

HpaBI/IJII)HO YKa3aH Jualra3oH HCKOMOT'O HAITPAKCHUA

Maxcumanvuviu 6ain
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